The subject of this note is the representation of permutations of finite sets as products of a minimal number of simple transpositions. Consider the following theorem: Part b) of Theorem 1 is well-known, see e.g. Schwenk (1984) , Lossers (1986) , and the literature cited there. We show how assertions a) and b) can be proved together by induction on n ∈ N 0 . We will use the word "cycle" in the sense that a cycle can also be one-elemented. However, transpositions will always be genuine, i.e. two-elemented.
Theorem 1 a) If a permutation ϕ which is a product of n transpositions cannot be written as a product of fewer than n transpositions, then for any transposition occuring in this
Proof of Theorem 1. For a cycle ϕ, denote by |ϕ| its length. For n = 0, a) and b) are trivial. Assume them to be true for all 0 ≤ k ≤ n and consider ϕ = ϕ (a, b), where ϕ is a product of n transpositions and n + 1 is the minimum number of transpositions which is necessary to represent ϕ. 
We show that L = n + 2. We have ϕ = ϕ ϕ , where
We have |ϕ | = L − (b − a) and |ϕ | = b − a, hence (by counting transpositions in a minimal transposition decomposition and using induction hypotheses a) and b))
In this context, a natural question is also in how many ways a cycle of length n can be represented as a product of n − 1 transpositions. Let N n be this number.
This property has been proved by Lossers (1986) , using the formula for the number of point-labeled trees of n points. See also the literature cited in Lossers (1986) for other references to this theorem. Here, let us present a self-contained proof based on Theorem 1a) and Abel's identity:
Proof of Theorem 2. For n = 1 the assertion is trivial. We assume it to be true for k ≤ n and prove it for n + 1. The cycle
can be represented as follows:
Writing k := b n − a n , the triple (ψ , ψ , (a n , b n )) is uniquely determined by the pair (k , a n ). For a given k , there exist n+1− k possibilities to choose a n . As (in consideration of Theorem 1a)) for all (a k , b k ) (1 ≤ k ≤ n − 1), the elements a k , b k belong to the same cycle of ψ , there are (for fixed k , a n )
n−1 k −1 N k N n+1−k possibilities for ψ , thus by the induction hypothesis and (1) (with x := y := 1, m := n − 1) we calculate
